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Preface

PREFACE

The purpose of the Chesapeake Bay Preservation Act is to protect and improve the water
quality of the Chesapeake Bay, its tributaries and other state waters by minimizing the impacts of
human activity on the waters and within locally designated Chesapeake Bay Preservation Areas. The
intent of this Manual is to provide guidance and clarification for Tidewater local govern-
ments, at their request, regarding the section of the Regulations describing buffer exemp-
tions and modifications. These guidelines are intended to aid local governments in helping a prop-
erty owner use and enjoy his property while avoiding activities in conflict with the intent of the Bay Act
and the program’s Regulations.

The program’s regulations require that a 100-foot wide buffer area be designated as the
landward component of the Resource Protection Area (RPA). The Act defines RPA as “... that
component of the Chesapeake Bay Preservation Area comprised of lands adjacent to water bodies
with perennial flow that have an intrinsic water quality value due to the ecological and biological
processes they perform or are sensitive to impacts which may result in significant degradation to the
quality of state waters.” As part of the RPA, the Regulations require that ““...a 100-foot wide buffer
area of vegetation that is effective in retarding runoff, preventing erosion, and filtering non-point source
pollution from runoff shall be retained if present and established where it does not exist.”

The number of scientific studies and guidance manuals documenting the many values of riparian
forest buffers would fill many bookshelves. Inthe Bay Act program, the RPA buffer area is viewed as
the last line of defense against pollution, transported in overland runoff, reaching the Bay and its
tributaries. In light of the abundant scientific evidence that woody vegetation is of significant value for
accomplishing these goals, the Regulations were crafted to protect existing woody vegetation. The
values and functions of the buffer for achieving these goals are discussed in C/aprer 2 of this manual
and serve as a guide to clarifying the purpose of the buffer and the reasons for retaining as much
woody vegetation as possible, subject to the allowed exemptions and modifications discussed herein.

Generally, the intent of the Regulations is as follows:

= Protect existing wooded buffers, while allowing certain modifications to the extent that they
do not diminish the ability of the buffer to perform its water quality functions.

=  Where no vegetation exists in a buffer, or the existing vegetation is insufficient to accom-
plish the three functions of retarding runoff, preventing erosion and filtering non-point
pollution, effective vegetation must be established and woody buffer plantings are encour-
aged.

= Where a property had a lawn prior to the adoption of the local Bay Act program, no
additional planting is required, although the addition of woody vegetation is encouraged for
the benefits they would provide.

Scientists consider the multi-tiered buffer (with mature canopy trees, understory trees and
shrubs and groundcover) to constitute the ideal buffer that will accomplish the maximum buffer func-
tions. Therefore that model is presented in this Manual as the goal. However, the Board and Depart-
ment staff acknowledge that meeting this model may not always be achievable.
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Preface

While the entire 100-foot wide buffer is required to accomplish the buffer requirements,
scientific studies have noted that, on first, second and third-order streams (headwater streams and
those less than approximately sixty feet wide), the twenty-five feet closest to the stream provide
functions critical to the stream health that are in addition to the benefits the remainder provides.! The
ability of this portion of the buffer to moderate water temperature, provide bank stabilization and
supply organic debris for aquatic organisms makes it especially sensitive to potentially harmful activity
such as chemical use, or excessive removal of vegetation and ground floor debris. Because of this
sensitivity, owners should try to avoid activity in these areas, leaving them undisturbed to the degree
feasible.

The process established by the local government for approval of buffer modifications should
include a water quality impact assessment (WQIA) for any disturbance in accordance with § 9 VAC
10-20-130.1.a. This would not apply to exempted activities. However shoreline erosion control,
access paths that involve construction activity or woodlot management activity, such as removal of
large amounts of invasives resulting in land disturbance, would require a WQIA.

Each chapter is intended to stand alone and may, therefore, contain information that has been
presented in prior chapters. Included in these chapters and appendices are suggestions and recom-
mendations, based on scientific studies, and the most current guidance available in the literature about
on how to achieve the goals of the Chesapeake Bay Preservation Act while permitting reasonable
modifications and activities that do not diminish the functions of the buffer: retarding runoff, preventing
erosion and filtering non-point pollution. Ultimately, each local government will have to determine how
to best address oversight of buffer exemptions and modifications and the decisions associated with
them.

! Lowrance, Richard, et al. (August 1995, Reprint 1998). Hater Quality Functions of Riparian
Forest Buffer Systems in the Chesapeake Bay Watershed, pp 5-17.
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Chapter 1- /ntroduction

1 - INTRODUCTION

PURPOSE

The purpose of this guidance manual is to provide assis-
tance to local government staff for the implementation of the buffer
modification provisions of the Chesapeake Bay Preservation Area
Designation and Management Regulations (Regulations). Local Bay
Act program administrators should use this document when working
with riparian landowners on buffer establishment, management, and
restoration issues. This guidance manual has the potential to greatly
enhance local administration of the Regulations through improved
riparian buffer management strategies, thereby protecting and, in
some cases, helping to improve the water quality of the Chesapeake
Bay and its tributaries. Although this manual was written specifically
for Tidewater Virginia localities, it may also serve as a resource for
other communities interested in riparian buffer protection and

management.

ProJECT BACKGROUND

The Regulations require that a vegetated buffer area not less
than 100-feet wide be located adjacent to and landward of all tidal
shores, tidal wetlands, certain associated non-tidal wetlands, and
along both sides of all water bodies with perennial flow. These
aquatic features, along with the 100-foot buffer area, comprise the
Resource Protection Area (RPA) and serve a direct water quality
function by reducing excess sediment, nutrients, and potentially
harmful or toxic substances from groundwater and surface water
entering the Chesapeake Bay and its tributaries. Riparian buffers
also help to reduce the magnitude and frequency of periodic flood
surges, provide critical habitat to terrestrial and aquatic species,
stabilize stream banks, and provide recreational, aesthetic, and
economic benefits.

Since the original adoption of the Regulations in 1989, the
Chesapeake Bay Local Assistance Department (CBLAD) has
noticed significant impacts to riparian buffers in the Tidewater
region. Many of these impacts are a direct result of unmanaged
buffer activities within the 100-foot buffer portion of the RPA.
Under the Regulations, vegetation in the 100-foot buffer must be
preserved if present and established where it does not exist. How-
ever, the Regulations permit a property owner to modify the buffer
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Chapter 1- /ntroduction

by removing vegetation for the following reasons: (i) to provide for
reasonable sight lines, (ii) the construction of access paths, (iii)
general woodlot management, and (iv) shoreline erosion control
projects. However, these permitted buffer modifications raise many
administrative and technical issues for local government staff. If
buffer modifications are not implemented and monitored correctly,
these actions have the potential to impair the water quality functions
of riparian buffers. The Department recognized that the local
governments need specific guidance on how to interpret and
implement the sections of the Regulations that address buffer
establishment, conservation, restoration, and modification.

The Department sought funds to provide for riparian buffer
research and the eventual development of a formal guidance manual
that could be distributed to local governments in the Tidewater
region. In October 2001, the Department was awarded a grant
from the U.S. Forest Service (through the Chesapeake Bay
Program’s Forestry Workgroup) to undertake the Rzpariarn Bufjer
Project. The primary goals were (1) to promote the establishment
and conservation of riparian forest buffers within Tidewater localities
through the development and distribution of informational materials
and (2) to publish a buffer guidance manual. A Buffer Issues
Committee was formed and included staff from Tidewater local
governments and the Department. The committee met several
times, discussed the major riparian buffer issues, and assisted with
the development of this manual. A Technical Committee was also
established to assist with the more technical aspects of the project
such as buffer planning, design, and establishment (planting). A list
of the contributing members for this project can be found in Appen-
dix H of this manual.

USsING THE MANUAL

This guidance manual is intended to provide assistance to
local governments in the administration of the buffer modification
provisions of the Chesapeake Bay Preservation Act Regulations.
This manual primarily focuses on buffer modifications (alteration of
buffer vegetation) rather than development-related buffer encroach-
ments. The Department has published several guidance documents
that cover permitted development in Resource Protection Areas,
buffer encroachments, and expansion of non-conforming uses.

There are 84 different local governments in Tidewater
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Chapter 1- /ntroduction

Virginia, each with its own means of implementing the Bay Act. The
intent of this manual is to provide guidance that is general enough to
accommodate various settings and situations, but specific enough to
be useful to local staff. The “Recommended Procedures for Local
Government” sections found in the chapters provide suggested
guidance on administrative procedures for handling buffer modifica-
tions. The information in this manual represents the minimum
standards for consistency with the Regulations, although there are
other alternatives available to local governments that would satisfy
the intent of the Bay Act. Before implementing procedures or
policies that may conflict with this official Department guidance, the
local government should contact CBLAD to determine if such
alternatives are a consistent application of the Regulations.

As you read through this manual, you will notice that there
are no in-depth discussions of buffer encroachments for silviculture,
agriculture, or development. These topics are covered in other
CBLAD guidance documents that are available on the
Department’s website, which is located at www.cblad.state.va.us.
You may also contact the Department at 1-800-CHES-BAY or
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Chapter 2 - Riparian Bufjer Functions and Values

2 - RrrARIAN BUFFER FUNCTIONS AND VALUES

Vegetated riparian buffers are one of the most functionally
beneficial and biologically diverse systems that also provide services
of great economic and social value. Benefits derived from veg-
etated riparian buffers, especially forested buffers, include water
quality enhancement, stormwater and floodwater management,
stream bank and shoreline stabilization, water temperature modifi-
cation, wildlife habitat protection, and absorption of airborne
pollutants. These benefits can translate into increased quality of life
and real savings for the community.

Riparian buffers are complex hydrologic and ecological
areas that are transitional zones between the surface waters and the
upland areas. Although initially thought of as agricultural best
management practices, or BMPs, their multifunctional abilities are
becoming better appreciated. Traditionally, BMPs were primarily
used to control the quantity and quality of stormwater runoff for
erosion and sediment, but did not necessarily address issues related
to the effects of infiltration and the quality of ground water. A
buffer’s value lies not only in the ability to moderate erosion and
sedimentation, but also in the ability to improve water quality in
ground water and surface water runoff, increase the base flow of
streams, and provide a biologically diverse habitat.

Buffers may also serve as attractions for tourists and
community members, becoming greenways and recreation areas for
hikers, birders, photographers, fishermen, picnickers and other
outdoor enthusiasts. The influx of visitors to the community can
spur an expansion of the local economy from tourism and accessory
businesses. These corridors increase the aesthetic appearance of a
community, enhance property values, and increase local tax rev-
enues.

'WATER QuALITY BENEFITS

Riparian buffers are noted for their ability to protect or
enhance water quality. A vegetated riparian zone can trap sediment,
and reduce or remove nutrients and other chemicals from precipita-
tion, surface waters and ground waters. The percentage of removal
of these contaminants depends upon the width of the buffer, the
composition of the vegetation in the buffer, the type of soil present,
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the topography, the geohydrologic setting and climatic variables
within the region.

Erosion and sediment control

A small amount of erosion and sedimentation occur naturally
within any hydrologic system, but when land is developed upland of
aResource Protection Area (RPA), it can intensify, causing damage
to all areas of the ecological system. A riparian buffer, while not
capable of preventing upland erosion, can mitigate the effects on
water quality from upland sources of sediment.

Sediment can come from either upland sources or from the
stream itself. In general, the greatest sources of sediment are row
crop agricultural fields and construction activities. Livestock that
are permitted direct access to streams can cause bank destabiliza-
tion and erosion, adding to the sediment load, as can some timber
harvesting practices, especially when a site is clear-cut or forest
roads are poorly maintained. Instream dredging activities for
mineral resources can also contribute to channel degradation and
downstream turbidity.

Sediment that reaches surface waters is a pollutant that can
be hazardous to the aquatic plant and animal life. It increases the
turbidity of the water, increases the scouring effect of moving water
and can transport sediment-bound chemical pollutants, such as
phosphorus. The increased turbidity can have a direct effect on fish
that are too sensitive to survive the excess suspended sediment.
When suspended sediments settle to the bottom of the channel,
critical habitat for fish and other species may be degraded. Benthic
organisms can suffocate, depleting the food supply for many fish,
and reducing the abundance of filter-feeding organisms that help
clean the water. The turbidity also prevents sufficient light from
reaching submerged aquatic vegetation (SAV) and benthic algae
necessary as food for the various forms of aquatic life.

Buffers can reduce the quantity of surface runoff reaching a
stream by enhancing infiltration and ground water recharge, which in
turn reduces peak streamflows and helps to prevent increased
velocity within the channel bed. Channel erosion occurs when the
velocity of the water in the stream causes it to cut into the banks
and channel. This is a major source of stream sediment.! The
water and suspended sediment scours the stream channel and
undercuts banks making them unstable and causing them to slump
into the stream. In urbanized areas, intensified streambed flow

Riparian Buffers Guidance Manual

Page - 6



Chapter 2 - Riparian Bufjer Functions and Values

results from decreased infiltration in the watershed due to increased
impervious area and the concentration of flow off impervious
surfaces into man-made channels before reaching streams.
Channelization increases stream velocity causing greater scouring
ability.

Riparian buffers help to reduce the stream sedimentation in
several ways. A buffer may keep the land disturbing activity far
enough back from the water feature that the disturbance does not
directly affect the banks. Buffers can also reduce the speed and
volume of overland runoff through enhanced infiltration. The vegeta-
tion, roots, leaf litter and detritus can trap sediment from surface
runoff before it reaches the water. The vegetation, particularly their
roots, helps stabilize stream banks preventing their failure, and also
provides woody debris within the stream that helps trap sediment.
During floods, the buffer moderates the velocity of the storm flow
that surges onto the floodplain, reducing scouring, and allowing the
sediment to settle out and be deposited on land.

The width of the buffer is the primary determining factor for
its effectiveness. However, soil and slopes can vary the efficiency
of the buffer for removing sediment. In Virginia, a buffer width of
100-feet has been deemed sufficient to protect water quality
through the removal of sediment and nutrients. Additionally, on-site
sediment control is important in source areas such as agricultural
fields and construction sites to prevent excessive loadings from
reaching the buffer.

In order for vegetation to be effective at retaining the stream
or shore bank, it should have a strong, deep root structure to hold
the soil. Woody vegetation with its spreading roots is best for
stabilizing banks and deep-rooted warm-season grasses are effec-
tive for shore bank erosion control. Structural solutions such as
riprap or concrete may halt the erosion on site, but may increase
erosion downstream. Such solutions also lack the ecological
benefits that wooded solutions have for habitat both in and out of
the stream, lake or other water body. (See Chapter 3.4 for more
information on shoreline management).

The effectiveness of the buffer also requires that it be
continuous along streams and rivers. It is also important for these
buffers to be maintained so that rills, gullies or gaps do not develop,
allowing runoff'to bypass the sediment trapping ability of the buffer.
Maintaining a shallow sheet flow into and through the buffer is
imperative for its effectiveness. Riparian buffers are especially
important on headwater and small streams that have the greatest
amount of water-land interaction and, therefore, have the most
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opportunities for gaining and transporting sediment. Once that
sediment has entered the system it can be continually re-suspended
as it travels downstream.

Nutrient and Chemical Control

Nutrients such as phosphorus and nitrogen and chemicals
such as pesticides can lead to many changes in the ecology of the
water features as well as degrade the quality of potable water used
by humans. Although there are natural sources of nitrogen and
phosphorus, human activity has accelerated the rate and amount of
nutrients reaching ground and surface waters. In rural areas,
agriculture is generally the leading contributor of nutrients, from row
crops and livestock operations, but residential lawn fertilization and
on-site sewage systems contribute a significant amount of nutrients
and pathogens. In urban areas the runoff from turfgrass and imper-
vious areas are the principles sources of nutrients. Pesticides
entering the system can be toxic to organisms at either lethal levels
or at levels that cause sub-lethal deleterious effects.

Nitrogen and phosphorus are two major contributors to the
degradation of the aquatic environment in the Chesapeake Bay.
Both contribute to eutrophication, a condition resulting from the
overabundance of algae. The algal blooms have several conse-
quences. The algae itself consumes oxygen and nutrients that could
have been used by other organisms and may release toxins that are
directly harmful to other aquatic life. The increase in algae dimin-
ishes the amount of light available to submerged aquatic vegetation
for photosynthesis, so the SAV declines. The subsequent loss of
SAV beds eliminates habitat and food for numerous other species.
As the algae die the excess amount of decaying organic matter
consumes oxygen so that it is not available for other organisms.

Non-point sources of phosphorus and nitrogen include
agricultural and urban fertilization, atmospheric deposition, animal
waste from pastures and feedlots, and sewage from septic system
drainage fields and leaking sewer pipes.

Phosphorus

Phosphorus is essential to plants for the conversion of
sunlight into energy for their use. It has long been known to be the
principle cause of eutrophication in lakes and other freshwater
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Chapter 2 - Riparian Bufjer Functions and Values

systems, and was removed from laundry detergent for that reason.
In estuarine waters, typically affected by nitrogen, seasonal shifts
have shown phosphorus to be a factor. Continued phosphorus
input from erosion, fertilizer, manure applications and other waste-
water sources still disrupts aquatic environments by promoting algal
blooms.

Much of the surface application of phosphorus that is not
taken up by crops or turfgrass enters surface waters attached to
sediment and organic material and is transported in runoff after
storm events.> Because riparian buffers can act to remove sedi-
ment from runoff, a buffer that is effective in removing sediment
should also remove the majority of total phosphorus. Indeed most
phosphorus is retained in a buffer, and the retention percentage
increases with the width of the buffer, assuming the inflow is shallow
and uniform.

However, long-term retention of phosphorus may be
limited. Unlike nitrogen, which can be released into the atmosphere
through denitrification, phosphorus is used by vegetation, adsorbed
by clay particles, precipitated with metals or exported into the
groundwater.’> Soils can become saturated with phosphorus,
unable to retain additional soluble phosphorus, and vegetation may
reach a limit to what it will retain. Ata minimum, a riparian buffer
can keep the phosphorus producing activity away from the stream.
With other tools aimed at reducing the source of phosphorus, a
bufter will help regulate the flow of phosphorus that does reach it.

Nitrogen

Non-point sources of nitrogen are the same as those for
phosphorus. There are various organic and inorganic forms of
nitrogen, some of which can readily change to another form under
the right conditions, nitrate and ammonium being two forms that
have potential for harm. Nitrate is potentially toxic to infants
(mammals, including humans) if it reaches a 10 mg/L concentration,
and ammonium is toxic to many aquatic organisms. Both can be
difficult and expensive to remove from drinking water in treatment
systems.*

Nitrogen is generally the principle nutrient causing eutrophi-
cation in brackish waters such as the Chesapeake Bay. An over
abundance of nitrogen entering the water contributes to algal
blooms that block light to underwater plants, absorb nutrients and
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release toxins. As the algae die, the decaying matter depletes the
water of oxygen causing eutrophication. Dense mats of dead
organic matter can sink to the bottom suffocating the bottom-
feeding organisms that are the source of food for other aquatic life.

Riparian buffers can have a significant impact on the re-
moval of nitrogen, especially if they have a mix of plants including
trees, shrubs and tall native grasses. A vegetated buffer is important
for both the control of surface runoff and subsurface flow. Nitrate,
a highly soluble form of nitrogen can readily move into ground water
and be transported to surface waters. Most nitrogen enters the
buffer dissolved in the ground water. According to studies done by
the U.S. Geological Survey’s Chesapeake Bay Ecosystem Pro-
gram, ““...about half of the water flowing into the Bay originates
from groundwater, which carries about half of the nitrogen that
enters the Chesapeake.”™ Trees, shrubs and tall native grasses that
have significant deep roots extending into the sub-surface waters
are important for protecting ground water that has traveled from
great distances. So, even if stormwater systems circumvent the
buffer, the buffer remains important for subsurface nitrogen removal.

There are several ways that a buffer can remove nitrogen
passing through it: uptake by vegetation and denitrification are the
primary mechanisms. Nitrogen can also be used by some soil
microbes or adsorbed by soil particles. If the nitrogen flows
through the root zone of a forested buffer, significant nitrogen
removal can occur, primarily from denitrification. However, there
are seasonal variations and different levels of removal depending on
the vegetation, type of soil and degree of saturation.

Plants can take up a large amount of nitrogen when they are
producing new growth, but a significant amount is returned to the
soil when leaves die and decay on the ground. However, this
nitrogen is available for further processing within the buffer system.
Under certain circumstances denitrification is the primary process
for permanent nitrogen removal in buffer areas. Denitrification is the
conversion of nitrate to nitrogen gas that is released into the atmo-
sphere. It requires a high or perched water table, anaerobic
conditions alternating with aerobic conditions, available carbon and
denitrifying bacteria.® Forested buffers supply both carbon, through
leaf litter and detritus, and the denitrifying bacteria. Perched or
seasonal high water tables can create the proper anaerobic condi-
tions for denitrification to occur. A forested buffer will also continue
processing nitrogen during the winter, unlike some types of vegeta-
tion that may go dormant.
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While an herbaceous buffer can do significant good by
slowing surface runoff and trapping sediment, the most significant
gains for removal of nitrogen come from a mixed forested buffer of
woody plants. The deep roots entering the ground water supply the
necessary carbon and harbor bacteria in the soil for denitrification,
so nitrogen can be permanently removed from the system. Much of
the nitrogen in a system has entered the ground water quite a
distance away from the surface waters. These underground aqui-
fers then slowly carry the nitrogen and other contaminants to surface
waters. So, even in an urban situation where most of the
stormwater from adjacent properties is piped through a buffer, it still
has an important role in pollutant removal. Woody vegetation in
these buffers can be of significant value in removing ground water
contaminants before they reach surface waters.

Orther contaminants

Other contaminants such as pathogens, pesticides, heavy
metals, and excessive organic matter can cause degradation in
aquatic systems as well. Animal and human waste can supply
pathogens and organic matter to surface water. Pesticides, like
fertilizer, are applied to agricultural fields and residential lawns.
Heavy metals are usually associated with transportation systems and
industrial activities, but can enter systems through surface runoff
from urban areas.

Pathogenic (bacteria, protozoans, viruses, etc.) contamina-
tion is a major pollutant whose survivability increases with high
nutrient levels and suspended solids. Pathogens may die off quickly
when they enter surface water, but they may become adsorbed by
sediments or organic matter in the water and survive longer. These
disease-producing pathogens can either harm aquatic life, be passed
onto humans when contaminated fish and shellfish are consumed, or
by direct contact with the water.” Buffers can trap waste from
surface waters, preventing it from reaching water features.

Toxins may have immediate effects if present in large
amounts, or may cause non-lethal disruptions in the life cycle of
organisms such as increasing susceptibility to disease, or disruption
of the reproductive or neurological systems. Humans can be
affected by toxins in drinking water, fish or shellfish, or by direct
contact in water. Pesticides, heavy metals, and hydrocarbons are
all examples of toxins that may reach waters and persist in sediment
for years. Once they are in the system, floods, boating, dredging,
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or construction can release them from the bottom causing continu-
ous environmental disruption.

Riparian buffers help minimize pesticide problems by
keeping pesticide application away from the water feature, prevent-
ing direct contamination and reducing the risk of drift. They can be
useful for the reduction of toxins from surface runoff as well. Many
pesticides and herbicides are retained in the buffer decomposing
over time, and many heavy metals can be bound to soil particles.
As with nitrogen and phosphorus, the dense vegetative cover and
litter layers encourage infiltration of pesticides. The dense root
biomass and layers of organic matter support a rich soil capable of
transforming dissolved chemicals through enhanced microbial
activity.

HypRroLOGIC BENEFITS

The urbanization of a watershed has several effects on the
hydrology of an area. The development of an area alters the natural
drainage pattern as roads and buildings are fit onto the landscape.
This also increases the amount of impervious surface that then
amplifies the quantity of stormwater runoff that is concentrated
before being released into the existing drainage system. In addition
to augmenting the runoff quantity, the concentration of water boosts
the speed at which it travels, multiplying the scouring power in
surface streams and rivers. Additionally, as most of the existing
natural vegetated areas are denuded, local rises in the water table
can stress existing deep-rooted trees.

The rapid transport of water away from the land surface by
stormwater conveyance systems reduces the amount of water that
seeps into the soil and recharges the ground water system. An
important function of the riparian buffer is to slow the rate of runoff,
increasing the potential for infiltration. The recharging ofthe ground
water is important for maintaining wells and supplying the baseflow
waters that feed streams. The vegetation is important for maintain-
ing a uniform flow of water through the buffer allowing longer
detention times for pollutant transformation or removal. A uniform
flow also helps protect stream and shoreline banks from erosion.
During floods, the trunks, stems, twigs, and woody debris within the
forested buffers provide a further advantage by modifying the speed
of water flow through the floodplain. This reduction in the speed of
water flow helps to encourage the settling of sediment and associ-
ated contaminants.
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Chapter 2 - Riparian Bufjer Functions and Values

HABITAT BENEFITS

Forested buffers provide benefits to habitat both instream
and on land. Aquatic habitats are affected most profoundly by
excess sediment, as discussed earlier. A primary benefit of riparian
buffers is their preventative ability in limiting sediment, nutrients, and
toxins from reaching the water and degrading aquatic habitat. A
forested buffer can provide additional habitat enhancements to the
aquatic system by providing food, shade, and woody debris or
snags for shelter. On land, the terrestrial habitat benefits from the
ready availability of water, the abundant food supplied by riparian
vegetation and the variety of cover provided by trees and shrubs to
support a diverse selection of organisms.

Healthy aquatic habitats depend upon clean water. Certain
microorganisms and invertebrates at the bottom of the food chain
require a high quality of water to survive. As water quality declines
and these organisms disappear, valuable resources dependent upon
those organisms for food or ecological services also decline.

When the temperature of a stream rises due to the lack of
shade provided by a forested buffer, it may no longer support
valuable resources. The smaller tidal and non-tidal freshwater
streams in the Tidewater area are important breeding grounds and
nursery habitat for economically and ecologically important species
of shad and herring. These resources depend upon an intact
riparian corridor and the benefits, such as lower water tempera-
tures, that a riparian canopy provides.’

Other resources such as SAV or oysters depend upon an
adequate buffer to prevent sediment, nutrients, and other toxic
chemicals from reaching the water and degrading their habitat to
such an extent that they cannot thrive. The water quality functions
of a vegetated riparian buffer can help maintain a supply of clean
water vital for a healthy habitat.

Aquatic habitats

Terrestrial inputs to small streams are the predominant
source of food for aquatic organisms. Microorganisms that form
the bottom of the food chain break down the leaves, twigs, fruits,
nuts, flowers and insects that fall into the stream. The nutrients
derived from detritus contributed by the forest provide food for
aquatic plants as well. The invertebrates that depend on organic
debris and microorganisms are in turn important sources of food for
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fish. The seasonal increase in organic material in spring and fall
coincide with the increase in insects and with fish reproduction and
growth.!? If the woody vegetation were removed from the buffer it
would affect the abundance and types of insects, thereby affecting
the species of fish present. In large rivers and streams, the edge of
the channel provides habitat for the smaller fish. They depend on
the insects and debris, which falls from the riparian area, for food.

A forested buffer provides environmental enhancements as
well, through moderating stream flow and velocity, providing shade,
and large woody debris. As discussed earlier, the buffer reduces
the velocity of runoff and absorbs much of the runoff water. Natural
seasonal flow patterns have an affect on the life cycles of many
aquatic organisms and water levels can affect breeding activity.
Velocity affects the amount of oxygen and organic material that is
present and whether or not a species can move up and down the
stream.!! Forested buffers, because of their absorptive capacity,
moderate the effects of flooding as well as the consequences of
drought. During flooding they may also provide habitat for breeding
populations. Floodwaters may pick up debris, organic matter and
small organisms. These nutrients return to the stream channel when
the water recedes, providing food for aquatic plants and microor-
ganisms that in turn feed the larger fish.

Trees dropping large woody debris into a stream promote a
variety of habitat for a diverse number of aquatic organisms. Large
logs help create pools, riffles, or still backwaters that function as
places for fish to rest and juveniles to seek shelter. They supply
cover from overhead predators and sunning spots for reptiles and
amphibians. Logs also provide surface habitats for invertebrates to
colonize. Woody debris can capture twigs, leaves, and other
organic food items, such as seeds, or provide surface areas for
invertebrates to colonize. Benthic populations are greater in areas
with ample woody debris and snags to create habitat for reproduc-
tion.

The canopy of a forested buffer has a direct affect on the
light and temperature of the stream water. The amount of light that
reaches the stream is important for the rate of plant and algae
growth. Sunlight hitting a stream raises the water temperature with
many biological consequences. A higher temperature can increase
decomposition, decrease the amount of oxygen in the water and
increase the amount of nutrients released from suspended sedi-
ments.”> The higher temperature and greater amount of light can
encourage the growth of algae and parasitic bacteria while creating
an environment that supports a less diverse community. Many

Riparian Buffers Guidance Manual

Page - 14



Chapter 2 - Riparian Bufjer Functions and Values

species of fish can only survive within a specific range of tempera-
tures. Higher temperatures will prevent some species from thriving
and stress others beyond survival.

Terrestrial Habitat

The plant communities of riparian areas are highly produc-
tive and typically contain a wide diversity of species. The regular
input of nutrients and organic material, combined with the typically
rich, moist soil supports a wider variety of both plants and animals
than the surrounding lands upland of the riparian area. They also
provide a variety of edge conditions along both the stream and
adjacent land providing multiple habitats for wildlife.

Riparian buffers can provide habitat for an equally diverse
animal community depending on the surrounding land uses. The
complex plant community of a natural buffer provides water, food
and shelter for both permanent and migrating species. The avail-
ability of food from seeds, fruits, buds and twigs to insects and small
mammals makes the buffer an important source of food. The
variety and complexity of wooded buffers supplies numerous
opportunities for shelter for birds and small animals. Riparian areas
provide corridors of habitat within agricultural settings and may
provide the only natural areas in urban landscapes.

The particular mix of vegetative species may determine the
density and diversity of animals within the buffer, but a greater
diversity of wildlife is present in forested buffers because of the
more complex habitat. In landscapes lacking large forests, a
forested buffer may provide habitat for large mammals such as deer
or other mammals such as beaver, raccoon, and muskrat. As areas
surrounding urban development expand, the importance of riparian
forested buffers increases. The remaining riparian forests may be
the only vegetated corridors remaining for wildlife to travel for food
or to find a mate.

Small mammals such as squirrels, mice, voles, shrews, and
chipmunks are more likely to favor a riparian forested buffer than
adjacent uplands because of a greater diversity of trees and shrubs
for food and shelter. Reptiles and amphibians also favor riparian
buffers, especially along smaller streams where many spend their
entire lives. Birds in agricultural areas favor forested buffers for
habitat. The diversity of bird species increases in the buffer even
when a bottomland forest area is adjacent to existing forests."
Wider buffers (164 ft to 328 ft.) are more likely to provide breeding
habitat for neo-tropical migratory birds as well.'*
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OTHER BENEFITS

Many of the advantages that natural systems derive from
riparian buffers are equally important for the economic, health,
aesthetic or recreational benefits that humans can receive from
them. One obvious benefit is the retention of floodwaters within a
flood plain, preventing the loss of property and life. The reduction
of stormwater runoff can translate into millions saved in stormwater
management structures and erosion control measures. An intact,
forested buffer can also hold soil in place and help retain the natural
hydrology behind a shoreline bank. This can be invaluable in the
prevention of shoreline erosion and failure, which might otherwise
necessitate an expensive structural solution.

In addition to providing aesthetic value to property, wooded
lots have a higher resale value. Summer shade from deciduous
trees can reduce cooling costs up to 50%, while blockage of winter
winds by evergreens can save heating costs up to 20%." A
forested buffer has additional value for air quality since trees can
remove many pollutants from the atmosphere as well. Pollutants
such as carbon monoxide, sulfur dioxide, ozone and nitrogen
dioxide are introduced into the air from burning fossil fuels. These
chemicals can be deposited on the water adding to the pollutant
load, but trees can be an important tool in their removal as well.

Fish streams require surface shading provided by forest
buffers, otherwise the fish populations diminish. Anglers drawn to
productive streams provide millions to the state and local economies
as do game hunters after deer, waterfowl and other small game that
inhabit buffer corridors and the waters they protect. The quality of
water directly affects the breeding grounds and habitat of many of
our commercial fin and shellfish that support a large commercial
fishing industry. In Virginia, the water quality standards include a
strict fecal coliform limit for its shellfish waters. The economic
benefits may also include the use of the buffer as managed forest to
produce lumber or other products such as nuts, berries or mush-
rooms.

The qualities of a buffer that increase the quality of life for
residents in an area may also increase tourist visitation bringing
tourist dollars. Recreational possibilities increase with abundant
forested riparian buffers. The higher quality habitat of a forested
buffer ensures the presence of a greater and more desirable amount
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of sports fish. A wider forested buffer brings an increase in the
diversity of birds for bird watchers, a fast growing segment of
recreational tourists. Farmers have come to appreciate the diversity
of small game that increases as forested buffers are restored or
expanded.

Riparian buffers offer opportunities for the development of
community greenway trails connecting parks or other neighborhood
open areas. Paths for hikers, bicyclists, skaters, or even equestrian
trails can add to a community’s quality of life. Safe paths may
connect neighborhoods to schools and provide educational oppor-
tunities for science classes and nature clubs. Just the aesthetic
qualities alone can add value to property providing seasonal
changes, shade in summer, flowers and birds in spring, and fall
color.

SuMMARY

Riparian buffers fulfill many functions on several different
levels. While required by the Chesapeake Bay Preservation Act for
water quality benefits, the advantages realized by a natural or
established forested buffer go well beyond clean water, erosion
control and control of runoff. The presence of properly vegetated
buffers provides biologically diverse habitats both in the water and
on land. They are complex ecological systems that connect the
upland areas with surface waters providing a transitional area
through which both the surface and ground waters flow. Protecting
riparian buffers protects human health and welfare by protecting
water supplies, and may create economic advantages through
increased property values.

The ability of the buffer to reduce the speed and volume of
stormwaters and floodwaters encourages their retention in the soil
helping prevent the loss of property and lives. In slowing the
progress of the floodwaters, the buffer also reduces the velocity of
the stream, allowing sediment and attached nutrients and toxins to
filter out and settle. The woody vegetation with associated litter
slows stormwater runoff, reducing erosion and permitting infiltration
of water to recharge the ground water system. Detention within the
buffer of both surface and ground waters allows the retention or
transformation of pollutants before they can reach open waters.
The vegetation along streams and coastal shorelines hold the banks
in place with their roots, minimizing the addition of further sedimen-
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tation through bank failure.

As part of greenways and open space within a community,
riparian forest buffers provide numerous opportunities for recre-
ation and education. Hikers, birdwatchers, and bicyclists can all
enjoy the variety of landscapes and habitats in a buffer. Sporting
enthusiasts also enjoy the fishing and small game opportunities
available in forested buffers. As part of the quality of lifeina
community, a system of buffers may add to the economy of an area
as well through aesthetics and land value.

Riparian forest buffers add a variety of benefits to a water-
shed and its adjacent communities. While its primary value is
derived from its water quality, flood control and erosion control
functions, fortunate side effects of a functioning buffer are the
benefits to fisheries and wildlife and to the quality of life for commu-
nities’ citizens.
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Chapter 3.1 - Sight Lines and Vistas

3.1 - SiGHT LINES AND VISTAS

PURPOSE:

This chapter examines the circumstances under which removal or
alteration of vegetation is allowed and the extent to which it can occur in
order to achieve reasonable sight lines and vistas. The intent in providing
a sight line or vista is to allow the property owner an enhanced view of an
adjacent water body, but to do so in such a way as to retain the water
quality functions provided by the buffer.

REGULATIONS:
§9 VAC 10-20-130.5.a states that:

“In order to maintain the functional value of the buffer area,
existing vegetation may be removed, subject to approval by the local
government, only to provide for reasonable sight lines, access paths,
general woodlot management, and best management practices, including
those that prevent upland erosion and concentrated flows of stormwater,
as follows:

(1)“Trees may be pruned or removed as necessary to provide for
sight lines and vistas, provided that where removed, they shall be re-
placed with other vegetation that is equally effective in retarding runoff,
preventing erosion, and filtering non-point source pollution from runoft.”

Asightline is a filtered view to the water.
Woody vegetation is retained.
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Chapter 3.1 - Sight Lines and Vistas

DEFINITIONS

SIGHTLINE*: a line extend-
ing from an observer’s eye
to a viewed object or area

VISTA*: a distant view
through or along an avenue
or opening

TroOPHIC LAYER: a level
or group of vegetation
sharing similar characteristics
such as size: i.e. the canopy
layer, the shrub/sapling layer,
or the groundcover layer

*aecardikg to Merriam-Webster
Dictionary online <http://
www.mertiamwebster.com/cgi-bin/
dictionary>

v Achieves a filtered
view through vegeta-
tion.

\' Retains all trophic
layers.

\' Replaces any re-
moved vegetation
with woody vegetation
of equal value.

\' Uses appropriate
native vegetation.

DiscussIoN:

Vegetated riparian buffers are the last defense in preventing non-
point source pollution from reaching the Chesapeake Bay and its
tributaries. Not only does the buffer mitigate runoff from the upland
but, if forested, it also removes nutrients and pollutants from ground
water that originates from areas further away from the surface water.
The roots of trees and shrubs and their associated microbes can help
remove nitrogen and convert some pesticides and other toxins to
harmless substances before they reach ground water and surface
waters. Roots and leaflitter also help slow stormwater runoff, allow-
ing infiltration into the soil where pollutants may be removed and the
ground water recharged.

The desire to view the water is a major reason for development
along rivers and shorelines. Understandably, owners often prefer to
have an open, unobstructed view of the water. However, excessive
removal of buffer vegetation can reduce the effectiveness of the buffer
functions.

In order for the buffer to function as intended, it should contain
the full complement of vegetation that includes all trophic layers: shade
trees, understory trees, shrubs, and ground cover, whether the
groundcover is vegetation, leaf litter, or mulch. Therefore, should trees
or other vegetation be removed to provide a view, they must be

THIS!

Example of a good sightline towards the water. All trophic levels are
retained, yet a clear framed view of the water is acheived.
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Chapter 3.1 - Sight Lines and Vistas

replaced with material that provides an equivalent level of water quality
protection. The Vegetation Replacement Rates table, found in Appendix
D, is considered to provide an equivalent level of water quality protec-
tion and may be a useful reference for local governmants.

[

An entire trophic layer should not be removed.

% Clear-cutting any area
within the buffer.

X Removal of a complete
trophic layer.

{4 X Removal or disturbance
of groundcover, be it
vegetation, mulch, leaf
litter, or woody debris.

Alli Baird - CBLAD

¥ Conversion of

NOT THIS ! groundcover plants or

Entire understory and groundcover has been removed. The woody leaf litter to lawn.

vegetation has not been replaced.

An existing forested buffer, containing shade trees, understory
trees, shrubs, and groundcover, may not allow a reasonable view of the
water, so a combination of pruning and judicious removal of a reasonable
amount of vegetation may be permitted. Zkere should be no reason to
remove any leaf litter or groundcover to achieve sight lines or
vistas. Appropriate native woody vegetation must replace trees and
shrubs that have been removed so that the buffer will still achieve the
requirement for retarding runoff, preventing erosion, and filtering non-
point source pollution as set forthin §9 VAC 10-20-130.3.

Once the preferred sight lines are chosen for views through a
dense existing buffer, the most desirable solution would be to prune trees
and shrubs to enhance the view. This will maintain the functional integrity
of the buffer while allowing filtered views of the water body. A clear-cut
or removal of too many trees and shrubs prevents the buffer from main-
taining its water quality functions. Clear-cutting of any area is not

permissible to achieve sight lines or vistas. Pruning can open up
what appears to be dense, impenetrable vegetation and will often provide
extensive, pleasing, and interesting water views. Shrubs may also be
pruned down for views over them, and tall shrubs may be limbed up to

Riparian Buffers Guidance Manual
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BEFORE: Sight lines blocked by vegetation et o

AFTER: Sight lines achieved through trimming tree
branches, pruning shrubs and limbing up large shrubs,

Alli Baird - CBLAD
+i
g 4 1sr Shrub before runin:
» \‘_-_‘ Zuup I g AT
. “ 25% p'.“.\ %
A : b P 53
Tall shrub Tal shrub ‘ -|; o
before after /
Iimbing-up Ilmbing-up Shrub after first Shrub after
pruning (25%) second pruning

PRUNING

* Prune shrubs down to @ minimum of 3’ or limb up
* Do not remove more than 25% of any plant at one time to assure plant survivability.!

Alli Baird - CBLAD

' Judy Okay, Virginia Department of Forestry. e-mail. October 1, 2002.
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A vista may be created by the judicious removal of vegetation to achieve a
framed view to the water. Woody vegetation is retained on either side, at
the top of the bank and on the bluff below.

create a tree form that allows views under the canopy.

Always consider pruning and retaining existing buffer
vegetation before deciding to remove of any vegetation. However,
circumstances may preclude the preservation of all trees and shrubs in the
bufferifa view is to be achieved. In this situation, a combination of
pruning and removal with replacement may be used to create a vista.

Vegetation on and at the top of a stable bank or slope should be
retained. Woody vegetation is valuable for reducing the speed and
erosive ability of runoff as well as holding soil in place with
deep fibrous roots. The ability of this portion of the buffer to
prevent runoff from running down the slope face is invaluable
in preventing erosion of the bank and bank failure. The roots
also absorb ground water from the soil reducing the potential
for slumping. Failure of a bank is hastened by removal of
vegetation. Consideration should be given to retaining as
much existing woody vegetation on the slope as is feasible to
prevent the future need for expensive shoreline remediation.

The local government should have the applicant
identify preferred sight lines from the house or other area from
which a view is desired and provide photographs from those
positions. Ideally, thinly vegetated or open areas should be
identified for any vistas or sight lines rather than areas that
require modification of an intact buffer. Sight lines should be
established after the house has been constructed, so the sight
lines will relate to the house, patio or other desired stand-
point.

Dead or diseased vegetation should be given priority
for removal. Then consideration may be given to to removing
pruned shrubs or understory trees that interfere with the sight Vegetation on the bank is retained,

line. Limit this to removing the fewest feasible. Finally, while sightlines were achieved through
pruning and limbing up of trees.
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canopy and understory trees may be considered for removal to create a
framed view towards the water, again limited to the fewest feasible..

Multi-family

In multi-family, apartment, condominium or townhouse develop-
ments, each individual unit should not expect to have vistas of the water
created through removal of vegetation, since that would potentially
diminish the function of the buffer beyond what is required by the regula-
tions. Pruning and limbing should be used to provide views. A vistato
the water may be provided from a common area, rather than creating
multiple individual views.

Properties with impacted buffers

Some counties have
chosen removal rates
based on the following
criteria:

For properties where encroachments have already been alowed
in the buffer, reducing the woody vegetation to less than the 100-foot
width, local governments should carefully evaluate requests to remove
additional vegetation for a sight line. Since a portion of the vegetated
buffer has already been impacted, further removal of woody vegetation
could compromise the function of the buffer for pollutant removal. When
starting with a diminished buffer, removal of more vegetation should be
the last alternative. Pruning and limbing up of vegetation through the most

* A % square feet within
the buffer to a maximum
total square footage.

* A % of the number of
trees within the buffer
(stem count)

* A % of the basal area
within the buffer.

* A % of canopy cover-
age within the buffer.

Landowners with structures encroaching upon the
buffer should limit removal of any additional vegetation
to achieve sightlines. Pruning may be sufficient.
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open or thinly vegetated areas of the buffer may provide an acceptable
filtered view to the water.

Replacement planting

Any trees or shrubs removed should be replaced within the
buffer with native trees, shrubs, groundcover shrubs, vines, or native
perennial, ornamental herbaceous material . (See Appendix A for
suggested vegetation for replacement and Appendix D for suggested
replacement rates.) Woody vegetation, such as native trees and shrubs,
is preferred for replacement plantings, since they have the greatest ability
to survive and fulfill the water quality goals of the Chesapeake Bay
Preservation Act.

Some local governments that have the authority to do so, require
some type of performance guarantee to ensure that the plantings will be
established and survive for a reasonable period of time (two years has
been suggested), subject to a final inspection by local government staff.
These localities typically require that dead or dying plants be replaced
and continue the guarantee to ensure the survival of the newly replanted
material.

CONCLUSIONS:

= Theintent of the Regulations is to retain a functioning vegetated
buffer, preferably a naturally forested one, while allowing filtered
views to the water.

=  Providing sight lines through the buffer should be accomplished
with the least amount of disturbance to the existing vegetation.

= All attempts should be made to retain a forested buffer that
mimics an undisturbed existing native forest.

= Removal of any vegetation within the buffer requires local ap-
proval.

= QOpen or sparsely vegetated areas should be selected for sight
lines before considering undisturbed areas that would require
modification and replanting.

= No vegetation should be removed, nor should sight lines be
chosen, until construction on the site is finished.

=  Groundcovers of woody or herbaceous vegetation, leaflitter,
humus or mulch should not be disturbed or removed.

= The first step in creating a sight line should be pruning carefully
selected tree limbs and shrubs to allow views through the vegeta-
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tion.

= Dead or diseased trees should be considered first for removal to
create a sight line.

= Afterthe pruning, if removal of any additional vegetation is
deemed necessary, replacement of the removed woody vegeta-
tion is required within the buffer to retain the buffer functions.

RECOMMENDED PROCEDURE FOR LOCAL GOVERNMENTS:
Steps to evaluate a request for sight lines or vistas:

1) Thelocal authority should require an applicant to submit plans for
creating sight lines or vistas.

a) The plans should indicate the onsite location of existing trees and
shrubs, and indicate the species and size of trees proposed for
removal in the area of the proposed sight line.

b) The plan should identify the location, size, and species of pro-
posed replacement plantings.

¢) Theplan should show the house and indicate the location from
which a view is desired.

d) Preference should be given to using existing views and open
areas or thinly vegetated areas within the buffer for a sight line.

2) Alocal government staff member should meet with the applicant on
site to evaluate the existing vegetation and determine what is the least
disruptive method for providing requested sight lines or vistas.

a) The applicant should flag all trees and shrubs proposed for
pruning or removal for inspection by the local government staff

PLAN ELEMENTS FOR A SIGHTLINE REQUEST
All plans should contain the following information:

e Property owner’s name and address

e Property boundaries

e The structure from which a sight line is desired

e Location of existing trees and shrubs

o Location, size and species of trees or shrubs to be pruned
or removed

e Location, size and species of replacement trees, shrubs,
and groundcover

e Maintenance schedule for replacement planting
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3)

4)

3)

before any vegetation is removed.
b) Preference should first be given to dead or diseased trees for
removal before considering removal of healthy vegetation .

The first option for achieving a view should be the pruning of shrubs
and limbing up of trees.

Modifications to the submitted removal and replacement plan,
reflecting any agreements at the time of site visit, should be resubmit-
ted to staff for final approval before any vegetation is removed.

After the chosen solution has been approved and implemented, staff
should inspect the site to assure that only the approved pruning and/
or removal has taken place.

a) Should violations be found at the inspection, the locality should
require replacement plantings and other penalties as appropriate.
(See Chapter 5.3 for a discussion on violations and Appendix D
for suggested replacement planting options).

LocAaL GovERNMENT OPTIONS

Local governments, that have the authority and exercise it as a matter of course, have found
that the use of a performance guarantee is helpful in assuring that replacement plantings

are installed and cared for until they are established.

1. A performance guarantee may be part of the approval process.
2. Such performance guarantee typically has two parts.
a. Part 1 assures initial installation according to plans.

(1) Part 1 is usually not released until an inspection has occurred after planting.

b. Part 2 assures replacement of plants that do not survive.

(1) Part 2 is usually not released until inspection (usually after two or more years, as
specified in the guarantee) to assure survival of the planted material.
3. If the activity has occurred outside of the fall or spring planting season, the performance
guarantee should assure planting during the next planting season.
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Recommended local review and approval
process for sightline and vista projects

Applicant submits
plans for sightline and
vista project

Applicant revises plans I: |

Applicant flags vegetation
for pruning or removal

v

| Locality perfoms site visit

Is proposal consistent with
requirements of this chapter and
riteria at the bottom of this page?

‘ Locality issues approval }1—

Applicant proceeds with path
location, installing surfacing
and pruning

v

Locality inspects vegetation Project is complete. Take
pruning and removal final pictures for files

Yes

o Are mitigation
lantings require?

Yes

as project been
completed according
o approved plan?

Yes

v

Applicant installs W
mitigation plantings

A

No
l Initial planting

inspection by
locality

If warranted, locality should
initiate violation procedures.
Penalties levied. Replanting

is required. Inspect after 2-3 No

years to ensure
survivability

Are plantings
alive?

Suggested review criteria for sightline and vista clearing projects:

Has pruning been considered before removal of vegetation?

Is there an opportunity to remove dead, diseased, or non-natives species to provide a sightline?

Does the proposal include clear-cutting or the removal of an entire trophic layer?

Does the mitigation plan provide for the required buffer function?

Are the proposed clearing and/or pruning methods consistent with the recommendations in this chapter?
If replacement plantings are required, is a performance guarantee being applied?

Is the proposed sightline "reasonable” or is it excessive?

NOOBRWN =
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3.2 - AccEss PATHS
PURPOSE:

The purpose of this chapter is to provide guidance for evaluating
plans for access paths to water bodies and will primarily address residen-
tial access. On private lands, removal of vegetation is allowed for an
owner to walk to the shoreline of their property. Any path should be
appropriately designed so as to preserve the functions of the buffer,
especially with respect to the prevention of erosion.

REGULATIONS:
§9 VAC 10-20-130.5.a states that:

“In order to maintain the functional value of the buffer area,
existing vegetation may be removed, subject to approval by the local
government, only to provide for reasonable sight lines, access paths,
general woodlot management, and best management practices, including
those that prevent upland erosion and concentrated flows of stormwater,
as follows:

(2) “Any path shall be constructed and surfaced so as to effec-
tively control erosion.”

DISCUSSION:

The desire humans have to reach water for simple viewing,
fishing, crabbing, swimming, or boating, is natural. The Regulations allow
the removal of vegetation to create an access path to the water. For the
purpose of this manual, an access path means a reasonably narrow
pathway through the buffer to provide access to the water. Access for
wheelchairs, motorized or not, is included in this definition. Bike paths or
bridle paths would be considered “passive recreation facilities” and are
dealt with in Chapter 4. Driveway access to put in a boat may be
considered under 9 VAC 10-20-130.1 and is subject to the development
criteria stated therein.

In order to reach the water, landowners will either create a path
by constant trampling or by planning a path to be constructed in such a
way as to limit the likelihood of erosion. Depending upon the degree of
use, different materials and construction techniques can be used to
minimize the erosion effects of a path through the buffer. A private
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residential property would not typically require a
path of the same width or material as a community
access path would, since it would not see the same
amount of daily use.

Access paths should be sited to fit into the
character of the land. Existing open areas should be
used and the path should wind around any large
vegetation. The path should avoid disturbing the
groundcover, leaf litter and mulch within the buffer as
well as the existing woody vegetation. While it may
be easy to site a residential footpath to avoid big
trees and shrubs, there may be some plant removal
in order to site the path in the least disruptive loca-

tion.

Placing a path along banks, bluffs and sloping

Alii Baird, CBLAD

This residential community path curves to avoid areas requires greater consideration and may

big trees, is only a couple of feet wide and has a
porous gravel paving.

require steps to protect the shoreline. Boardwalks,
stairways or banking the path along the slope may
be part of the design. However, should banking a
path into the slope require significant removal of
vegetation, an alternative should be considered. Removal of a quantity of
vegetation would increase erosion and not be consistent with the General
performance criteria that states that:

“..indigenous vegetation shall be preserved fo the maximum
extent practicable, consistent with the use or development pro-
posed.”

Should a large amount of vegetation have to be removed, best manage-
ment practices may dictate that replacement planting should be included
in the plans to maintain the function of the buffer.

SoLuTIONS:
Access

An existing forested buffer on a residential property should be
able to accommodate an access path without much disturbance to the
vegetation. As noted above, the path should be located to avoid the
majority of the existing vegetation and should wind around existing large
trees and shrubs. On some occasions an access path to the water on a
residential site may require some judicious removal of shrubs and small
understory saplings.
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Pruning of trees and shrubs should be the preferred method of
clearing an access path through the buffer. Preferably, pedestrian paths
should be kept to a 2-foot wide single lane. Wheelchair paths will need
to be wider. Pruning of tree branches should not exceed 8 feet in
height.! When some clearing is required, it should be limited to the
pathway area and a maximum width 2 feet on either side of the path.

To minimize the effects of erosion on the sides of paths, native
vegetation, or additional mulch, should be used to cover exposed soil.
Herbaceous material or additional shrubs may be planted downslope of a
path to help retard runoff and prevent erosion.

8 height
clearing

!2’52‘-5‘!2‘1

clear tread clear

Alli Baird, CBLAD

Path tread and height clearing
standards.

Paving

If a significant amount of leaf litter (27- 4”°) is present and can be
left in place, no other paving material may be necessary. Should frequent
use be expected, some additional material may be required. If a paving
material is needed to protect exposed soil, mulch, shell, gravel, stepping
stones or other permeable material should be used. Three to four inches
of mulch would be the first choice of material, since it is very permeable
and does not compact into a hard surface. It is inexpensive, easily
replaced, holds water, and adds organic material to the soil,
enhancing the denitrification potential of the buffer.

Impervious paving material should not be used for resi-
dential pedestrian paths, except for stepping stones. Even paths
designed for those with disabilities can be made from semi-
permeable granular stone compacted to an accessible surface.
Paths subject to more frequent use, such as in residential commu-
nities may also require paving to prevent erosion, but pervious
surfaces should be used where possible.

Slopes

While slopes of 5% or less may not be subject to much
erosion and can handle relatively straight paths towards the water,
steeper slopes may require better planning to minimize potential
impacts. Paths on slopes of 5% or greater should be located so
as to take advantage of the terrain rather than running perpendicu- E .
lar to the slope. A sloping path cutting straight through the buffer A wooden stairway may be the
towards the stream bank or shoreline is more likely to concentrate only feasible means of getting

. down a high bluff or steep slope.
the overland flow. The increased speed and concentrated flow of
water keeps the buffer from fulfilling its function of reducing runoff
and erosion and preventing pollutants from reaching the water.
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Porous paving or surface materials, such as mulch, crushed shell
or gravel, should be considered for paths on increasing slopes that

may be more prone to erosion. Paths on sloping terrain above
10% should follow the contours of the slope, slowly descending to
the water, taking advantage of natural land features and vegeta-
tion. However, complete, or even excessive, removal of vegeta-
tion to acheive a ramped slope should not be allowed. A solution
that does not promote erosion must be found. For slopes of
15% or greater, the path may be designed with a combination of
ramping and wooden steps for steeper slopes, or a wooden

"AliBaird, CBLAD

Stepping stones can provide a suitable

crossing.

stairway if descending a bluffto the shore. Such steep sloping
paths may also require additional surfacing material.

Stream crossings

Stream crossings should be kept as compatible with the existing
stream condition and surroundings as possible. The crossing should
take place where there is little disruption of the bank. Ideally the
crossing would take place on a well-defined stream channel, at the point
of minimal channel width, and a flat stream gradient. There should be
stable, gradual slopes on either side of the stream crossing.? Ifin an
area where there is infrequent use of a crossing, stepping-stones may
provide the least disruptive, most effective solution.

Community access paths

Private access paths through subdivision buffers, or multi-family
complexes, owned and maintained by a homeowner’s association
would be used more frequently, so greater thought must be given to
location and paving. Slopes, topography and soils should be taken into
consideration as well as the intensity of use.

A path in a small subdivision might not see heavy use. Athick
layer of leaf litter or mulch may be sufficient to prevent erosion along a
pedestrian path, as long as it is well planned and fits on the site. Fre-
quent use, unstable soils or slopes greater than 5% may require packed
shell, gravel or other pervious paving to prevent erosion. The least
pervious surfacing should be used that will sustain the intensity of use
expected.
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CONCLUSIONS:

Access paths should be limited to the minimum width necessary
for the use (pedestrian, wheelchair, etc.) in order to preserve as
much vegetation as is feasible.

Ideally, the path should wind around existing trees and shrubs
rather than remove vegetation. Removal of large shrubs or trees
should be avoided. However, pruning may occur to create a
passage through the vegetation.

Paving material or other path surfacing should be pervious.
Mulch should be the first choice of surfacing material. Shells,
gravel, stepping stones, or other porous paving material may be
used where frequent use, slopes or other factors would result in
erosion otherwise occurring.

Plantings along the side of paths should be used to mitigate the
effects of runoff and prevent soil erosion.

RECOMMENDED PROCEDURE FOR LOCAL GOVERNMENTS:

Residential

1)

2)

3)

The local authority should require the applicant to request a
permit to create a path if:
a) The path location will require any tree or shrub pruning or
removal.
b) The applicant proposes any paving material.
c) The path (including any steps) is on a 5% or greater slope, or
drops down a bank or bluff.
The application for a permit should include a plan that shows:
a) The proposed location of the path through the buffer.
b) Existing trees or shrubs to be pruned or removed.
¢) Thelocation, name, and size of replacement plantings for
vegetation removed.
i) Replacement ratio should be a one to one replacement of
the same type of plant: i.e. a large shrub should replace a
large shrub removed, an understory tree replace an
understory tree, or a canopy tree replace a canopy tree;
or consider the Vegetative Replacement Standards table
in Appendix D.
A locality staff member should meet with the applicant on site to
evaluate the existing vegetation, soils and slope to determine the
least disruptive solution to path placement and paving materials.
a) Adjustments to the path location to avoid sensitive areas
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(such as wet soils or valuable vegetation) should take place
at the visit.

b) Any trees and shrubs to be pruned or removed should be
evaluated to see if an alternative location for the path might
be chosen.

i) Any plants that are to be pruned or removed should be
flagged or otherwise marked at this time.

¢) Location of replacement plantings should be identified at this
time, to encourage even coverage of vegetation within the
buffer.

4) The locality should issue a permit based on a plan showing the
agreed upon solution.

a) Ifithasthe authority and it is considered feasible for the
specific application, the locality may require a performance
guarantee of some type to assure replacement should the
plants not survive.

5) Ifextensive modifications are required to locate the path, a staff
member should inspect the site after path location and replace-
ment plantings have occurred to assure that the agreed upon plan
has been followed.

a) Staff should inspect the site after a year to assure that the
plantings have survived.

i) Ifthe plants look healthy at that time, the surety may be
released.

i) Ifthe plants have not survived, replacement plants must
be installed and a new performance agreement could be
issued to cover the new plantings.

Riparian Buffers Guidance Manual
__________________________________________________________________________________________________________________________________________|

Page - 36



Chapter 3.2 - Access Paths

Recommended local review and approval
process for access paths

Applicant submits
plans for access path

v

Applicant flags vegetation
for pruning or removal

v

4 Locality perfoms site visit

Applicant revises plans }4 |

Is proposal consistent with
requirements of this chapter and
riteria at the bottom of this page?

‘ Locality issues approval }4‘

Applicant proceeds with path Yes
location, installing surfacing
and pruning

Locality inspects vegetation
pruning and removal

Yes . [ Projectis complete. Take

'\final pictures for files

Has path been
completed according
o approved plan?

Applicant installs
mitigation plantings

No
i Initial planting

inspection by
locality

If warranted, locality should
initiate violation procedures.
Penalties levied. Replanting

is required.
is requi Inspect after 2-3 N

years to ensure
survivability

Are plantings
alive?

Suggested review criteria for sightline and vista clearing projects:

Has pruning been considered before removal of vegetation?

Is there an opportunity to remove dead, diseased, or non-natives species to provide a path location?
Are the proposed clearing and/or pruning methods consistent with the recommendations in this chapter?
Is the proposed path location "reasonable?"

BAWON =
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! Parsons Harland Bartholomew & Associates, Inc. (Oct. 2000). 7%e Virginia Greenways and Trails
Toolbox: A how-to guide for the organization, planning, and development of local greenway and trails programs
in Virginia. Virginia Department of Conservation and Recreation. p. 4-37.

2US Forest Service. Zrails Management Handbook FSH 2309.18. Section 3.12d Stream Crossings. <http://
www.fs.fed.us/im/directives/fsh/2309.18/2309.18,3.txt>
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3.3 - GENERAL W00ODLOT MANAGEMENT

PURPOSE:

The purpose of this chapter is to provide general horticul-
tural guidance for local governments to help property owners
maintain a healthy, functioning buffer. Management of the riparian
buffer is often necessary to maintain the vegetation in the best health
so that it can continue to function properly and provide the required
water quality benefits. Ariparian buffer is a living resource that
changes over time. In order for property owners to manage their
buffers, reasonable activity is allowed to the extent that it is neces-
sary to assure the health of the forest.

This chapter is intended primarily for the residential home-
owner, and for those whose property includes a wooded forest not
intended for silvicultural activity. For legitimate silvicultural activities
refer to Virginia Department of Forestry Virginia 5 Forestry Best
Management Practices for Water Quality, 4th ed. for appropriate
management techniques.

REGULATIONS:
§OVAC 10-20-130.5.a states that:

“In order to maintain the functional value of the buffer area,
existing vegetation may be removed, subject to approval by the
local government, only to provide for reasonable sight lines, access
paths, general woodlot management, and best management prac-
tices, including those that prevent upland erosion and concentrated
flows of stormwater, as follows:”

(3)“Dead, diseased or dying trees or shrubbery and noxious
weeds (such as Johnson grass, kudzu, and multiflora rose) may be
removed and thinning of trees may be allowed, pursuant to sound
horticultural practice incorporated into locally-adopted standards.”
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A forest of mixed vegetation
will help stabilize a bank by:

retaining runoff
preventing channelization

increasing infiltration
increasing soil strength
maintaining sheet flow
preventing erosion

DiscUsSION:

“A healthy forest can be defined as one with a
majority of living trees that are a part of a function-
ing ecosystem.””!

That ecosystem is a complex mix of trees, under-
story shrubs and groundcover. Over time the process of
natural succession causes a change in species composition and
structure. Small saplings are developing into the next genera-
tion of trees as the older ones die out, and understory trees
add valuable functions between the larger dominant species.
Despite the fact that fire, insects, disease, and natural distur-
bances such as ice and wind are a normal part of that succes-
sional process, in an urban setting, the effects of these natural
forces may need to be monitored and controlled where
necessary.

A riparian, forested buffer may require some degree of
maintenance to retain its health and function. Since a forest is
adynamic ecosystem, change is inevitable as vegetation grows
and dies. Active management should, however, be based on
sound horticultural practice to assure that unwarranted thinning
or removal does not occur. The removal of noxious weeds, or

dead, dying and diseased vegetation should only be done as

Fine organic debris and leaf litter is necessary to maintain the health of the forest or to prevent fire
essential for retarding runoff, and fuel buildup problems. (For information on reducing fire risk,
providing carbon for denitrification. contact the Virginia Department of Forestry about their
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Firewise Program: www.firewisevirginia.org). Removal of any
material in the 25 feet closest to a stream should be avoided since
the vegetation in this area provides the shade and organic material
necessary to maintain the health of the aquatic habitat.

One of the important functions of this area of the buffer is
that the roots of permanent woody vegetation helps to maintain the
stability of a stream bank, minimizing bank erosion that contributes
to instream sediment loading.> A wooded buffer with porous soil
from leaf litter, fungi, twigs and associated bacteria, increases the
ability of the bank to resist failure by enhancing infiltration, helping to
decrease surface water runoff that can cause erosion.’

The root mass of woody vegetation also has value for
nutrient retention, pollutant degradation, and denitrification aided by
microbes associated with the roots. These functions cannot be
entirely duplicated by herbaceous material such as turfgrass. Addi-
tionally, the deeper woody roots are more likely to intercept
groundwater carrying pollution from inland sources and remove or
convert nutrients, metals, and toxins before they reach surface
waters.

In a forested area the roots, twigs, associated leaf litter and
detritus are important for slowing stormwater runoff and trapping
debris and sediment. The tree canopy is beneficial for attenuating
the force of raindrops hitting soil and causing erosion. Raindrops
that are intercepted are more likely to evaporate or infiltrate the soil,
thereby reducing runoff quantity and rate of flow, producing poten-
tially 30-50 percent less runoff than lawn areas.’ “In addition to
attenuating erosion, another advantage of the increased soil strength
that roots impart is that surface soils become more resistant to
channelization.”s Maintaining sheet flow through the buffer is
extremely important to gain the greatest value from the buffer.

Sheet flow rates are generally lower which increases the probability
of infiltration and allows sediment to filter out of runoff.

A forested buffer can help stabilize a steep bank. By helping
to curb runoff and encouraging infiltration, erosive channels are less
likely to develop and disturb the stability of the bank. Interlocking
networks of woody roots provide significant value for soil stabiliza-
tion, especially on sloping sites, as the roots extend deep into more
stable subsurface soil layers. In older trees, the root system can
extend as much as two or more times beyond the canopy of the

o X s Decaying debris provides organic
tree, or the “drip line.””® Before any tree is cut, all alternatives to material for aquatic life, and creates

removal should be explored. “...the practice of removing a major- instream habitats.
ity of trees on a slope can greatly increase the probability of a slope
failure in the future as the tree roots decompose and their soil-
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binding capacity declines.”” The mass of roots, and associated
bacteria and fungi that are part of a complex soil food web, improve
the soil structure so that infiltration and water-holding capacity is
increased and the soil maintains its structure. ... .the overwhelming
conclusion is that in the vast majority of cases, vegetation (especially
well-rooted, mature trees) helps to stabilize a slope.””

Dead, diseased and dying Trees

In natural stands, dead and dying trees are a natural
part of forest succession as it moves from pioneer to climax
forest. Dead standing trees and logs on the ground provide
food and shelter to many organisms and provide nutrients to the
young forest vegetation as it grows. The carbon contained in
¥ the decaying material is a necessary part of the denitrification
process, helping to remove nitrogen from the groundwater
system. Leaf litter, twigs, and branches are an essential part of

Rotting logs and other detritus provide the buffer, functioning to retard run-off and return nutrients to
nutrients, carbon and other organic the soil.
enrichments to the soil.

In the 25 foot area of the buffer next to the water,
where dead or dying trees are the result of natural or physical
causes (damage to roots, compaction of soil, toxins, wind or

lightning), they should not be re-
moved, unless they threaten to
undermine the integrity of the stream
bank or shoreline. If, for the health
of the buffer, they must be removed,
the stump and roots should be left in
place to help bind the soil. For
damaged trees that are otherwise
healthy, leaving the stump may
encourage new growth and regen-
eration, or “‘coppicing”, to occur.

Another important function sh . N

. ortleaf pine coppicing after

of the area next to the water is to fire.
provide woody debris for habitat
and decaying detritus that provides
nutrients for plants and aquatic organisms. Woody debris that falls
into a stream is one of the major factors in aquatic biological
diversity promoting a variety of habitats as well as providing a
source of slowly decomposable nutrients.’
Snags, or dead standing trees, offer nesting and perching sites for
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many wildlife and bird species. Ifthey are located where they
won’t be a danger to life or property, they should be left in place.
However, in some instances, the dead or dying woody plants may
be harboring insects or disease that require control before they
invade other weakened plants in the buffer. Safety may dictate that
dead trunks and logs need to be removed where they pose a fire or
falling hazard.

Trees that are diseased or infested may have to be removed
if the disease or insects threaten other trees and other control
methods, such as chemical application, are likely to damage the
adjacent waterway. An assessment by a certified arborist, degreed
horticulturalist or forester would determine the severity of the
problem and whether or not mechanical or chemical treatment might
rid a tree or shrub of infestation, or if removal is the only option.
Chemical use should be avoided within 25 feet of the water, since
use in this area is more likely to result in the chemicals reaching the
water.

All tree removal is subject to approval by the local govern-
ment.

Noxious weeds

Noxious weeds may be of concern when trying to promote
anatural healthy native forest buffer. For the purpose of this section
of the Regulations, “noxious weed ““ encompasses any invasive
species that has gotten out of control and has become harmful to the
health and survival of the woody vegetation in the buffer. This can
include trees such as ailanthus or shrubs
such as privets, as well as vines. Noxious
does not mean “undesirable” or “obnox-
ious” plants. Control of non-native, exotic
species, or even invasive native species,
may be justified when they threaten to
over-run or out-compete native trees and
shrubs. Some common noxious species
.~ are Japanese honeysuckle, kudzu, mile-a-
minute, multi-flora rose, English ivy, all
: privets, and winged euonymus. (For
additional lists of invasive species see
Appendix B: Znvasive alien species’)

Not all alien plants are invasive all
the time. Ifthe noxious weed does not out-

Ivy choking a tree

Snags are preferred nesting site
for some species of birds.

Noxious weeds - vegetation
that is physically
harmful or destructive to
living vegetation,
especially to native
species

Alien species - non-native
species, differing in
nature so as to be
incompatible with native
species

Invasive - tending to spread
uncontrollably, over-
whelming other, espe-
cially native, species; a
native species may
qualify as an invasive

Exotic - introduced from
another country, not
native to the place where
found
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compete the existing native species, does not alter the ecosystem,
does not overtop existing species, adds rather than decreases
diversity, or does not change the presence or density of existing
species, then intense management or removal may not be necessary.
If an invasive species is performing a desirable function such a
preventing erosion on a bank, it should not be removed without
replacing it with vegetation of at least equal value for erosion control
and water quality functions.
The significance of
Japanese honeysuckle may impact on the site and the
be invasive, damaging feasibility of control should
existing vegetation, but in dictate the management deci-
some instances, such as on . )
o . sions. Careful planning and
a bank where it is preventing )
research may be required to

erosion, it should not be )
removed without being develop the appropriate man-

1M Swearingen, USDAForest Servios, winirestyimeges og

Doug Wetmore, CBLAD

replaced with appropriate agementtool for an invasive
erosion controlling vegeta- species. A variety of methods
tion. may have to be used depending

upon the severity of the infesta- Poison ivy choking a tree

tion. Mechanical control meth-

ods, such as pulling or cutting are the least disruptive to the environ-
ment. However caution is needed to prevent damage to valuable
native species.

Preferrably, herbicide should be avoided to prevent damage
to the underlying native vegetation. However, occasionally the
tenacity of an invasive species may require chemical treatment. The
choice to use herbicide treatment demands diligence in researching
the appropriate product and method of application, for safety and
effectiveness. Because of the dangers of unintended damage to
non-target species,

KenyBiton, USDA Forest Servios, i orestyimeges g

Kudzu is an aggressive alien
invasive and requires severe

. chemical use should
measures to remove it from a be the choice of last
site. If not removed by hand ¢ the choice ot fas
as soon as it is found, it may or extreme resort. If
overtop and kill the existing itis determined that
vegetation. Removal and chemicals are neces-
replanting of all vegetation sary, owners are
may be necessary. encouraged to
consult with their
county extension
agent or other —
knowledgeable Over-crowding in a naturally regenerated
stand may require thinning for the vegeta-
source to assure use . )
. tion to develop into a healthy woodlot.
of the appropriate
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chemical at the correct rate. All manufacturers’ recommendations
and best management practices must be followed to assure the
safety of the nearby surface waters.

Thinn

The use of the word thinning was to address the needs of
silvicultural landowners to manage timber stands to maximize
harvest. If a landowner has a buffer being managed as part of a
timber stand, it is recommended that they contact a professional for
advice on the best management practices to acheive this purpose.

Forested buffers in residential areas are generally not being
retained as lumber stock for economic purposes, so thinning
practices should reflect the value of individual trees and other
woody vegetation as part of a functioning buffer, rather than as
timber grown for economic gain. Thinning is distinct from pruning or
removing vegetation to create a sightline or vista and is not the
appropriate method to acheive those results. Residential thinning
should only be done to improve the health and vitality of a wooded
buffer to improve its water quality functions. It does not mean
clear-cutting, removal of an even-aged class of trees, or removal of
all trophic layers leaving
only trees above a
certain size.

Many wood-
lands have grown up
after an open property
has been abandoned, or
after intense logging or
clear-cutting, resulting in
an even-aged stand that

does not necessarily .

have plenty of young Excessive removal of trees and aII under-

trees to grow and story trees, saplings and shrubs is not

replace those that might acceptable and impairs the buffer func-

die or be removed. tions. This should be considered a

Often trees in these vir?laltjion (rjequirin% replanlting of understory
shrub and groundcover layers.

naturally regenerated

forests are poorly

distributed, growing too closely together. This may result in over-
crowding and competition for sunlight, water and nutrients, produc-
ing slow-growing, weakened trees that could be more susceptible
to insects and disease. Additionally, years of neglect or poor

2
g
g
g
<

///////// =

Health: Dead, diseased,
dying or weakened trees
are preferred removal
targets.

Age: A tree past maturity
is a better candidate for
removal than one in its
prime.

Natives: Native species
are more desirable and
should be retained.
Target non-natives and
invasive species for
removal.

Understory: Understory
trees and shrubs are a

significant part of a healthy
self-regenerating forest
and should not be re-
moved. Native shade-
loving understory trees
and shrubs may decline if
the canopy is removed,
allowing invasives or
other undesirable brush to
flourish.
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TREE
CLASSIFICATIONS

In a typical unmanaged,
even-aged stand of trees
there will be six different
classifications of trees:

1) dominant are those
that reach above the

general level of the
canopy and receive full
sun from above and some
on the sides;

2) co-dominant are
those that form the
general layer of crown
COVer, of canopy, receiving
full light from above, but
little on the sides;

3) intermediate are those
that have crowns that
extend into the general
crown layer, but are
crowded, receiving little
light from above and none
on the sides;

4) suppressed (or
overtopped) are those that
have crowns below the
level of the crown canopy,
receiving no light from
above or on the sides;

5) wolf are trees that
receive light on a full
crown canopy and on two
or more sides, usually ina
mostly open space such as
the edge of a forest.

6) mortality are dead
trees within the stand;
these are usually
supressed trees or trees
attacked by insects or
disease.

management may have left only poor quality or undesirable species
and a lack of young vigorous trees to replace those lost over time.

An evaluation of a woodlot may determine that thinning or
an improvement cut may be a valid method for improving the health,
distribution and species mix of a neglected stand. /2is important
fo note that, in the practice of silviculture, harvesting or
thinning trees is not planned in advance of the woodlot
evaluation; the evaluation of the woodlot stocking deter-
mines the need for harvesting or thinning.”’

Response to thinning

Thinning of young dense forests may increase the growth of
remaining young trees and allow selection of the most desirable mix
of species. Most thinning is done for commercial purposes of
encouraging rapid diameter growth in crop trees for timber harvest-
ing. Ifthe buffer is a dense forest of mixed-aged young trees,
between 5-30 years old, and the crown ratio (length of crown in
relation to height of tree) is 30 percent or more, thinning may
improve the strength and growth of existing trees if they are cur-
rently crowding each other. This will release more of the light,
water and nutrients for use by the remaining trees, so they should
grow faster. It may also help to reduce insect and disease vulner-
ability by increasing tree vigor, as well as remove broken, deformed
or otherwise weakened trees.!! However, it does not mean remov-

Crown Qype classifications of trees in even aged stands. D= Dominant, C=
codominant, I=Intermediate, W= Wolf, M= Mortality. The “crown ratio” is
the proportion of total tree height that is occupied by live crown. In this
illustration, the dominants have a 50 percent crown ratio: the wolf tree has an

80 percent crown ratio.*

*Emmingham, W. H., and N. E. Elwood. August 1983. Thinning: An i timber

imp tool. PNW 184. Pacific
Northwest Extension, Oregon State University. p.4.
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ing all understory trees, saplings and shrubs. They add significant
value to the buffer and are not detrimental to the canopy trees in a
buffer being maintained for water quality. The removal of under-
story trees and saplings will prevent the buffer from continually
regenerating naturally over its lifetime.

“A cardinal rule when thinning is to improve the
stand’s condition for future growth.”"*

Future growth should include regeneration within
the buffer so that the woodlot is sustainable.

It should be noted that stands that have not been actively
managed before they are 15-20 years old generally do not respond
to thinning with a significant increase in growth. Ifthe remaining
trees have less than 30% crown ratio or are shade-intolerant
species, they may not respond positively to thinning and may even
decline. Since timber harvesting would not be a goal of residential
buffer thinning, the same standards for evaluation should not be
used.

Another consideration may be the consequences of remov-
ing overstory trees. Understory shrubs that have been stunted in the
shade may thrive when the overstory is removed and interfere with
views as the shrubs grow higher and need frequent trimming. Other
native shade-loving shrubs may become overstressed by excessive
sunlight and give way to less desirable or weedy species if the
adjacent protective overstory is removed. Non-native invasives
that have been suppressed by overstory shelter may become prolific
ifthe shelter is removed.

Competition within a stand

As an even-aged stand grows, some trees grow faster and
out-compete the others: some become dominant while others fall
behind to become co-dominant. The intermediate trees never
managed to compete or are co-dominant trees that have weakened.
The intermediates often become overtopped and die. On some
poor sites the stand may become stagnant exhibiting slow growth
and containing many suppressed trees. In an unmanaged stand the
dead trees may remain in place to rot.

If a forest is managed early in its development, competition
will be reduced and the majority of the trees will grow quickly into
large trees with fewer becoming intermediates or suppressed trees.
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Setting a minimum diam-
eter, or caliper, for cutting
is a poor woodlot man-
agement practice.

Cutting everything in a
size class will include
trees that are just begin-
ning their optimal growth
and may leave a woodlot
without good quality trees
for future seed sources.

A lack of reference to
stocking rates in an
evaluation of the stand
may result in thinning that
opens up the forest so
much that regeneration
may not result in a good
growing stock for de-
cades.

The best way to manage
thinning or harvesting of
timber is to measure the
present stocking and
compare to the ideal; then
cut, or thin, trees from all
size classes to bring the
remaining stand as close
to the ideal as possible.

Hilts and Mitchell. The woodlot
management handbook. Firefly
Books, Inc. 1999., pp. 126-127.




Chapter 3.3 - General Woodlot Management

Ifthe forest has been left to develop on its own, competition will
cause all crown classes to develop, eventually. Removing only
suppressed and intermediate trees will not have a big effect on the
growth of the dominant and co-dominant trees, since suppressed
and intermediate trees do not offer significant competition with the
larger trees. Removal of some dominant trees may open the
canopy and release some of the younger trees to growth. However,
good quality trees should be left to provide
seed for future generations. Even when
thinning of some dominant trees is recom-
mended, most of mature and aging trees
should be left in the 25 feet adjacent to a
stream to help maintain the health of the
stream habitat.!3

Typical Tidewater forest composition

Atypical forest in the Tidewater
region has a mixed composition of tree

classifications as well as amix of trees,
A typical natural forest will have a mix of 25% canopy saplings, shrubs and groundcover. Propor-

:ﬁﬁfﬁég:ﬁi rit;scanopy trees and large shrubs and 50% tionally, an undisturbed forest will have
' approximately 25% canopy trees (at >10
inch diameter breast height or dbh), 25%
subcanopy trees and shrubs (at 4-10 inch
dbh) and 50% shrub/saplings (at 1-4 inch dbh). While the total
count of stems per acre varies from riverine to estuarine stands, the
basal area remains similar at approximately 228.7 square feet per
acre.'* Young trees and seedlings, in the understory / subcanopy,
are an indication that a forest is healthy and growing vigorously. A
lack of these understory saplings indicates a forest that is not able to
regenerate over time.

Woodlot evaluation

The local government must determine whether or not the
proposed thinning is appropriate for a residential woodlot to
improve the health of the stand. Consultation with a professional
arborist or forester is recommended before approving any thinning
activity. The arborist or forester should be able to examine a stand
and determine whether or not a thinning will have any significant
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benefit to the buffer. If thinning will not actively benefit the stand,
then natural succession should be allowed to select the
growth of the most vigorous trees. An evaluation should
include an analysis of existing understory trees and shrubs,
as well as subcanopy and canopy trees, since these are also
important layers of a functioning buffer. The analysis should
include the seedlings and saplings of understory and canopy
trees so that species desirable for regeneration can be
protected during management activities. Understory trees
such as dogwood or redbud and a sapling and shrub layer
are a natural component of a healthy forest that do not
compete with the dominant trees. As part of a healthy, self-
regenerating forest buffer, this understory layer offers other |
benefits as well for nutrient removal, soil stabilization and A healthy forest has a mix of trees and

habitat. shrubs, and a variety of ages within the
stand. This mix allows a constant renewal
Under no circumstance should a complete of the stand over time.

understory layer be removed under the claim
of thinning for management.

Healthy regeneration

In order for forested buffers to remain healthy, tree regen-
eration must be promoted through protection of existing understory
trees. “...an undisturbed understory and forest floor should provide
the next generation of overstory trees. In areas to be maintained as
alight forest cover, the regeneration of shade tolerant species
should be selectively promoted and protected when understory
thinning operations are undertaken.”” In a small residential buffer,
individual trees should be identified as replacement for the overstory
and protected during maintenance activities. A few high quality
large seed trees should also be left as sources for future regenera-
tion within the buffer. A mixture of native species should be encour-
aged, both understory and overstory, for a healthy future stand of
trees.

Tree protection Damage from woodlot
management may be more
Protection of the remaining trees is an important part harmful than beneficial to the
of any plans for activity in the buyffer. ““Light thinnings may do woodlot if damage like this
more harm than good unless the logging crew is very careful.”'¢ oceurs.
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Trees left behind after a severe thinning may

be more susceptible to wind throw.

Stream temperature is main-
tained by the surrounding buffer,
helping to support aquatic
organisims.

Hardwoods are quite susceptible to insect and disease when bark is
knocked off during thinning processes. This leaves the trees
susceptible to bacteria, fungi and insects. “Removal of trees from a
dense stand without damaging those remaining can be difficult and
expensive, but the extra care required is a good investment in
maintaining the health of the [remaining] trees. ..””

Stability

On slopes, larger trees will have the more
extensive deeper root systems that are better for
soil retention and slope stabilization. Removing
the majority of healthy, well-rooted trees from a
slope is more likely to increase the probability of
slope failure. As mentioned in the section about
dead and dying trees, the roots also help slow
runoff, encouraging infiltration, so erosion is less
likely.

Assessment of the stability of a tree in
relation to surrounding trees and vegetation should
also be taken into account. In a mature forest with trees growing
within ten feet of each other with intermingled crown canopies, the
trees generally function as a group. Removal of one or more trees,
that are part of an interdependent group, may compromise the
stability of the remaining trees.'® Excessive tree removal within the
stand may also subject the remaining previously stable trees to
unusual wind stresses," especially when on a bluff or other ex-
posed situation.

Stream temperatures

Another important function of the riparian buffer is the
maintenance of stream temperatures that are necessary for the
survival of aquatic species. However, the removal of 50% of the
canopy cover over a stream may cause temperature fluctuations for
four years in a first order stream adjacent to a cleared area such as
asubdivision, meadow or agricultural field. The temperature of the
groundwater effluent that enters a stream alters the temperature in
the stream, so the loss of a forest adjacent to the buffer may have a
greater effect if the density of a forested buffer is reduced.® In the
area of the buffer adjacent to water, thinning should also be severely
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restricted to removal of only those trees absolutely necessary to
maintain the health of the forest.>!

CONCLUSIONS:

= The goal of woodlot management should be to develop
a self-sustainable, uneven-aged stand of mixed trees,
shrubs and groundcover with a floor of either leaf litter
and debris, or mulch.

= [tis bestto have a professional arborist, forester or
other knowledgeable person evaluate the stand before
any plans for removal of vegetation are developed for
thinning or for removal of large infestations of pests.

= Should a woodlot be large enough that timbering is
considered a legitimate silvicultural activity, the Virginia
Department of Forestry should be notified before any
activity takes place and operations should adhere to the
Virginia Forestry Best Management Practices for
Water Quality, Fourth edition.

= Thinning for woodlot management should only be
considered as a management measure when:

1) the bufferisayoung forest that is a tangled
jungle of dense vegetation, and an opportunity
exists to encourage a selection of vigorous
native species;

2) the bufferis a degraded stand or an older stand
that has been poorly managed or grazed in the
past, and a thinning may be used to influence
species composition, age and quality to achieve
sustainability in the buffer.

= Thinning should only be done according to an approved
plan based on recommendations of a professional
arborist or forester, or as part of a Department of
Forestry approved Forest Stewardship Plan.

= Under no circumstances should a complete age or size
class, or trophic level of vegetation be removed under
the claim of “thinning” or to achieve sight lines and
vistas.

= The removal of noxious plants, which includes all plants
on the Virginia Department of Conservation and
Recreation’s list of Invasive Alien Plants (found at http://
www.dcr.state.va.us/dnh/pdflist.htm or in Appendix B
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of this manual), is limited to those that have overrun an
area becoming invasive, or are otherwise out-compet-
ing, or choking native plants.

=  On first and second order streams, consider leaving
dead trees, logs and other large woody debris within
the 25 foot area closest to the stream. The availability
of woody debris in this area is a major factor in aquatic
biological diversity, providing slowly decomposable
nutrients and a variety of habitats.

= Removal of leaf litter, groundcover or humus is not
permitted.

= Removal of underbrush should be permitted only when
itis dead, dying, diseased or infested, or if the material
is anoxious weed.

RECOMMENDED PROCEDURE FOR LOCAL GOVERNMENTS:

Woodlot management may require anything from removal of
a single dead tree to a complete removal of invasive and noxious
species and replacement with native woody species. The proce-
dure may vary depending upon the extent of the request.

1) A simple administrative approval, without a site visit, may

be appropriate for the removal of 1-5 dead, dying, diseased

or storm damaged trees and/or large shrubs or removal of

an invasive species such as honeysuckle if it covers less than
approximately 10% of'the site.

a) Pictures showing the tree(s) or shrub(s) to be removed
and the location within the buffer should accompany the
request.

b) Methods for removal should be discussed as part of the
application to minimize disturbance within the buffer.

¢) Methods for preserving the remaining vegetation should
be discussed as part of the application.

d) A written approval should be issued specifying the
particular tree(s) or shrub(s) to be removed

2) Asite visit by local government staff'is advised before any
request to remove more than five trees or shrubs, or large
areas of invasives, from the buffer is approved.

a) The application should include a plan that shows the
name and location of plants to be pruned or removed.
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b) Protection methods for the remaining vegetation should
be included in the plans for removal.

c) Allplants that are to be removed should be flagged
before the site visit.

d) The visit should verify the condition of the plants to be
removed (that they are dead, dying, or diseased).

i) Protection plans should be evaluated prior to any
vegetation removal to assure the survival of the
remaining vegetation.

3) Afterremoval of the approved vegetation, staff should
make a site visit to assure that the plans have been fol-
lowed.

a) Forthose local governments that have the authority to
require a performance guarantee, and do so as a matter
of practice, one may be required to assure the imple-
mentation of replacement plantings in the next planting
season, when the removal takes place outside of the
planting season.

4) For thinning operations, the local government staff should
verify that thinning is the only viable method to maintain the
health of the forested buffer. Evaluation by a professional
arborist or forester is recommended.

a) Anapplication should include the size, type, and
location of all trees to be removed.

5) Ifthe buffer is overrun with invasives and a complete
removal and restoration is proposed, the application should
include a restoration plan. See Chaprer 5. Bujjer Estab-
lishment for restoration procedure.

For additional information on suggested native plants, and
planting techniques, see Appendices .4 and C. For information
on suggested vegetation replacement standards, see Appendiv
D.
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Recommended local review and approval
process for woodlot management activity

gov ernment of proposed
woodlot management
activit

Is Remov alfor >5 trees or
shrubs or >10%, or does the

I No
Applicant submits photograph of
v egetationto beremov ed; liststhe
remov almethods, andthe methods
that will be usedto protect the
remainingv egetation

A 4

Locality givesapproval
forwork to commence

'

Applicant proceeds with
removal

Suggested review criteria for woodlot
management activities:

1. Are the proposedmanagement activities
necessary ?

2. Dothey followlocally adopted standards or
sound horticultural practice?

3. Istheindigenous v egetation preserv ed to the
maximumextentpracticable?

4. Has land disturbance been minimized?

5. Are the proposed management measures
consistent with therecommendations of this
chapter?

sitehave >10%invasive
species?

Applicant submits plans I: I Applicant submits plans |<—

Does proposal

necessitate
replanting?

Yes

extensive?

A 4

Applicant flags v egetation
for pruning or remov al

!

| Locality perf oms sitev isit

s proposal
consistent with
requirements of this y

chapter and criteria
thebottom of thi
page?

Applicantinstalls
mitigationplantings

Initialplanting

inspectionby locality

Yes
A 4

| Locality issuesapprov al |

¥

Applicant proceeds with
project Yes

v
Localityinspects
v egetation pruningand
remov al
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Has work been
completedaccording
o approv ed plan?,

) 4

Projectiscomplete.

Aremitigation
plantings
necessary ?

A 4

Inspect after2-3
years to ensure
No surviv ability

Are plantings
alive?
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